Macular phototoxicity is known to occur with laser use, and there is evidence that the wavelength of the light used influences this effect. In this study, a computer based colour contrast sensitivity test was used to assess the immediate macular effects of photocoagulation of peripheral flat retinal holes in otherwise normal retinas, using blue-green (488 and 514 nm), yellow (577 nm), orange (595 nm) or red (647 nm) laser light. The laser aiming beam was not allowed to traverse the macula at any stage during treatment. No protan or deutan axis threshold changes were noted in the 17 patients tested irrespective of the laser wavelength used. Tritan axis sensitivity was significantly reduced one hour after treatment with the blue-green laser, but no tritan axis change was found after treatment with longer wavelength lasers. The effect was no longer present the day after treatment in the subjects tested. The results show that even peripheral retinal treatment with blue-green laser can cause acute macular phototoxicity.
Summary
Macular phototoxicity is known to occur with laser use, and there is evidence that the wavelength of the light used influences this effect. In this study, a computer based colour contrast sensitivity test was used to assess the immediate macular effects of photocoagulation of peripheral flat retinal holes in otherwise normal retinas, using blue-green (488 and 514 nm), yellow (577 nm), orange (595 nm) or red (647 nm) laser light. The laser aiming beam was not allowed to traverse the macula at any stage during treatment. No protan or deutan axis threshold changes were noted in the 17 patients tested irrespective of the laser wavelength used. Tritan axis sensitivity was significantly reduced one hour after treatment with the blue-green laser, but no tritan axis change was found after treatment with longer wavelength lasers. The effect was no longer present the day after treatment in the subjects tested. The results show that even peripheral retinal treatment with blue-green laser can cause acute macular phototoxicity. Patients with single tears were recruited into this study after giving informed consent.
All patients with other preexisting eye disease or surgery were excluded. The patients were randomly assigned to argon blue-green, dye yellow, dye orange or krypton red laser treatment.
A Goldman 3-mirror lens was used to visu alise the treatment site. The laser spot size was set at 200 microns, the duration at 0.1 seconds, and the energy setting was adjusted to create a grey-white retinal burn. A double row of confluent burns was applied to sur round the tear. Care was taken to avoid point ing the aiming beam at the macula any time during the treatment.
The colour contrast sensitivity was measured immediately before and again one hour after treatment, using the method described by Arden et al. 5.6 Six patients were tested again the day after treatment. The method of measuring colour contrast sensitivity is to establish first each test sub ject's isoluminance value on the protan, deu tan and tritan confusion lines using a heterochromatic flicker fusion technique. 5.6 Each colour confusion axis is then tested sep arately. Two colours that are truly isoluminant and lie on either side of the confusion axis are presented as two cycles of a 0.8 cycle/degree square wave grating in the central 25% of a monitor screen whose background colour is a mixture of the two. The grating thus subtends a square of 2.5 x 2.5 degrees at the eye. The test starts with low contrast colours, so the subject sees a blank screen filled with the background colour. The contrast between the colour of the bars increases gradually until the subject indicates that he is able to see them.
The change in CCS from before to after treatment in each group was analysed statis tically using a paired t-test method.
Results
The table lists basic patient data. Six eyes were treated with blue-green, six with yellow or orange, and five with red laser. There are no significant differences between the groups as regards the patients' age or the number of laser burns applied. The figure plots CCS before and after treatment in these 17 eyes on the protan, deutan and tritan axes. No signifi cant changes were observed on the prot an or deutan axes. Sensitivity on the tritan axis, however, was significantly worse after treat ment with blue-green laser (p<O.01), but not for other wavelengths.
In the six patients (two in the blue-green group) who were retested the day after treat ment, the tritan axis sensitivity did not differ significantly from the baseline value.
Discussion
The computer based CCS test system used here has a number of advantages over other colour tests which makes it suitable for detect ing quite subtle changes in colour vision. The 
